We study the distribution of food aid in Ethiopia between 1994 and 2004 using data from the Ethiopian Rural Household Survey. Over this period village leaders had considerable discretion in disbursing aid subject to official guidelines and periodic mon- Consistent with the model, we find that the aid recipients match official criteria but disbursements are negatively correlated with determinants of need that are not easily observable by monitoring agencies, namely pre-aid consumption, self-reported power and involvement in village-level organizations. Our results suggest informal structures of power within African villages influence the extent to which food aid insulates some of the world's poorest families from agricultural shocks but also that policy guidelines do constrain permissible deviations from need-based allocations.
Introduction
Food aid to Africa is massive and controversial. During the 1990s, Sub-Saharan Africa received a third of all food aid delivered in the world and the Ethiopian share of this was about one-fifth.
1 Heated debates center around the impact of such aid. Some view it as an indispensable tool for alleviating hunger in the face of natural calamities while others claim that it builds dependency, fosters corruption and weakens the basis for efficient trade flows. A proper assessment of the role of food aid in Africa requires an understanding of how existing allocations are distributed.
The regional and temporal distribution of aid within African countries has been well-studied.
Barrett (2001), Shapouri and Missiaen (1990) and Zahariadis et al. (2000) all highlight political considerations among donor countries as determining aid flows over the past several decades. Other studies emphasize the role of inertia. Jayne et al. (2002) find that the historically vulnerable regions of northern Ethiopia received aid irrespective of need. Clay et al. (1999) use cross-sectional data from a nationally representative survey of households and find aid concentrated in historically deficit areas and among female-headed and elderly households with no sytematic relationship between receipts and direct measures of household food insecurity. These studies point to important deficiencies in the ability of aid to insulate the Ethiopian economy from aggregate shocks but tell us relatively little about its distribution within villages. These intra-village allocations are the focus of this paper.
We investigate the role of agency in the allocation of aid by modeling the potential trade-off between the richer informational set possessed by village representatives and their incentives to transfer resources to favored households or those capable of providing them with reciprocal transfers. The ambiguous effect of decentralization in public services resulting from elite capture has been highlighted in various contexts. Bardhan and Mookherjee (2005) compare centralized allocations with those resulting from local electoral competition. Galasso and Ravallion (2005) study the planner's problem of maximizing transfers to the poor, with limited information on the weights that local communities attach to poor households. We focus instead on the implications of imperfect monitoring by central authorities on the behavior of local agents. Since we are interested in intra-village allocations, we take aggregate aid as exogenous to each village and model the monitoring process based on documented descriptions 1 Based on statistics from the World Food Program cited in Jayne et al. (2002) .
of aid distribution in Ethiopia.
The official body responsible for overseeing aid disbursements in Ethiopia is the Disaster Prevention and Preparedness Commission (DPPC). On the basis of its published guidelines for aid eiligibility, it appears to be committed to serving those in need.
2 Aid is allocated to districts or weredas and then transferred to peasant associations (PAs) which cover several villages and are the lowest administrative unit in Ethiopia.
3 This type of community-level targeting is common in many African countries where community leaders have been historically important and information flows between villages and higher levels of government are limited (Conning and Kevane, 2002) . The National Policy on Disaster Prevention issued in 1993 emphasized the importance of local participation in the implementation of all relief projects, but also stated that relief "must be addressed to the most needy at all times and no free distribution of aid be allowed to able-bodied affected population."
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We model the aid authorities (the DPCC or non-government organizations representing donors) as observing a list of aid recipients, a limited set of their characteristics and the amounts distributed to them. They do not directly observe household need as captured by pre-aid consumption or access to risk-sharing networks. These authorities channel aid through the local administration and control allocations through a monitoring technology which allows for the detection of large deviations from optimal allocations. Since the optimal allocation of aid to a household depends on its observable characteristics, local officials distort the pattern of transfers within classes that are targeted by donor agencies and higher levels of government.
This framework is useful because it illustrates that high correlations between aid and the characteristics of needy households outlined in policy documents need not be evidence of successful targeting. In fact, this behavior is consistent with the maximization of agent utility subject to a coarse monitoring technology. Evaluating biases in aid allocations therefore requires an analysis of how aid is distributed within the demographic groups targeted for assistance. We do this using household panel data and exploiting the idea that the local 2 See Jayne et al. (2002) and Clay et al. (1999) for a further discussion of district level targeting.
3 Jayne et al. (2001) outline this process and emphasize that:
The critical element of this two-stage process is that while the amount of food to be allocated to each wereda is determined at federal level (using input from regional and local levels), the actual beneficiaries are designated at the local community (PA) level (p. 890).
influence of a household varies little over time, while need may vary considerably from one year to another based on weather conditions and other temporal factors.
Our data come from six rounds of the Ethiopian Rural Household Survey (ERHS) conducted between 1994 and 2004. We construct a panel data set of about 940 households living in eleven peasant associations, all of which received free food aid during this period. Our estimates based on a pooled sample indicate adherence to official guidelines. Female-headed households are more likely to receive aid while households with male adults, livestock and at least one member who has completed primary education are less likely to receive aid.
Consistent with other studies of food aid which use nationally representative samples, we find pre-aid consumption has no systematic influence on aid received in estimates based on our pooled sample of villages and households.
Our main empirical contribution lies in exploring whether families with local influence manage to capture a disproportionate share of village aid. We construct measures of power based on questions that were asked in two of the six survey rounds. In Round 3, households were asked about their involvement in the administration of the village peasant association and their membership in other local organizations. In Round 6, household heads reported their perceived sense of power within the village scaled on a notional nine-step ladder. 5 Since we do not have repeated observations for these variables, we examine their role through interactions with household characteristics which do vary across survey rounds. We find that aid allocations are increasing in these measures of power and that it is the richer households among the empowered that receive the most. Interestingly, it is only those female-headed households with high levels of informal power that receive systematically more aid than the average household in each village.
Our final set of results controls fixed but unobservable characteristics of households using our panel structure. We examine how aid varies with pre-aid consumption and household characteristics which vary across rounds. We find that aid disbursements are increasing in household size, as one would expect, but they are also increasing in the household's pre-aid consumption, which is clearly against official guidelines. A doubling of per capita consumption leads to a 15 percent increase in the allocation of aid. We extract the household fixed-effects from this model to estimate their relationship to the measures of household power described above. We find a positive relationship with self-reported power.
Overall, our results suggest that the probability of being selected as an aid recipient is negatively correlated with observable measures of wealth, in line with official guidelines, but there are also indications of aid capture by richer and locally influential households within targeted classes. We do not assess the impact of such misallocation on household welfare.
There are, however, other studies using the same data that find long-term benefits of aid on at least some household members and thereby point to welfare costs associated with the failures in targeting that we document here.
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We proceed in the next section with a brief institutional history of organizations involved in the allocation of food aid in Ethiopia. Our model of agency in Section 3 is followed by a description of our in Section 4 and results in Section 5. Section 6 concludes.
2 The administrative structure The DPPC periodically announces criteria for distributing aid. Groups explicitly targeted for assistance are the old, disabled, lactating and pregnant women, and those attending to young children. The original guidelines were formulated in 1979 and the National Policy on 6 Gilligan and Hoddinott (2007) investigate the impact of the two different forms of emergency aid, free distribution and food-for-work, using two rounds of the same dataset. They find effects of free distribution and food for work programs on household consumption persisted 18 months after aid allocations had been made. Broussard (2011) finds that food aid in the form of free distribution improves the health, as measured by the BMI, of male adult household members but has an adverse effect on female adult household members.
7 A chronically needy district is one that has required assistance for several consecutive years.
Disaster Prevention and Management was passed in 1993 (TGE, 1993) . The responsibility for identifying needy households has always remained with local leaders in village peasant associations who are, in turn, monitored by higher-level authorities. Monitoring occurs via random audits (Allingham and Sandmo, 1972 ) or through a village-level appeals system (TGE, 1993) .
The sixth round of the Ethiopian Rural Household Survey, which will be described in detail in Section 4, asks household heads and members of peasant associations for criteria that they believe are used in identifying aid recipients. 
A model of aid allocation
We model the problem of aid allocation as one in which a principal (the DPPC or a donor organization) channels aid through an agent (the peasant association) and has some imperfect monitoring technology that influences agent payoffs. 9 The principal's objective is to maximize village welfare. The agent, while attaching some weight to this objective, may also direct aid to families with local influence or with the capacity to provide reciprocal favors.
We assume that the aggregate aid allocation to a village is exogenous.
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The optimal allocation of aid depends on the social welfare function of the principal. If the welfare of each household is an increasing, concave function of household consumption (c), a utilitarian planner would provide each household aid (a), in proportion to the shortfall of its pre-aid consumption from a given threshold. This thresholdc j would be jointly determined by the total aid allocated to the village ( A j ), and the pre-aid distribution of consumption.
If total aid is lower, then the planner would reducec j rather than spread aid more thinly.
To elaborate, if the distribution function for pre-aid consumption is G j (c), the post-aid
The optimal post-aid distribution of consumption is thus identical to the pre-aid distribution abovec j . All those initially belowc j receive aid just enough for them to form a mass at c j . This allocation would also minimize the poverty gap ratio and all poverty measures that satisfy the Pigou-Dalton principle. It is therefore also optimal under all welfare functions that are decreasing in these measures.
The principal knows the distribution of pre-aid consumption and can therefore determinec j but does not observe consumption for particular households. For each household i within a sampled set, the principal observes the allocation of aid a i and a set of characteristics x i .
Based on the perceived correlation of these characteristics with consumption, the principal assigns them weights β. We denote the remaining unobserved components of consumption by . The consumption of household i can therefore be written as
received by a village.
If i was known, the principal could of course simply direct the agent to allocate a i =c j −c i to all households belowc j and nothing to those above this threshold. This type of information is however rarely available to authorities, hence the decentralization dilemma of how to use local knowledge while trying to implement social objectives.
Suppose that the unobservable component of need, , takes values in (−¯ , +¯ ). The minimum and maximum levels of aid to a household i in village j consistent with the planner's solution are given by a ij and a ij respectively where
If the principal can punish the agent enough to ensure compliance and only punishes when he is certain of misallocation, aid transfers will always lie within this interval. Notice that the length of the interval is decreasing in xβ. In particular, if x ij β −¯ >c j , the household can never receive aid and if x ij β +¯ is close to zero, the household receives the maximum possible aid, a ij =c j . For intermediate values of xβ, the transfer received by the household will depend on agent preferences. If, for instance, agents prefer households with characteristics Z and γ represents the weights attached by the agent to these characteristics, households with the high values of Zγ will receive the most aid, subject to the constraint that transfers are less than a ij (xβ). In the special case where Z is statistically independent of X, the largest allocations would be to households with the lowest values of xβ. To identify the elements of Z and the weights γ attached to them, we have to look within targeted classes, as measured by the value of xβ for each household. This is the basis of our empirical strategy.
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The above model tells us that when the preferences of the agent and the principal diverge, the agent has the greatest flexibility in assigning aid to households that lie within the set that the principal considers needy. In such cases, it would be inappropriate to interpret the correlation between officially accepted characteristics of need as an indication of targeting. One needs to look at those characteristics of households that are likely to bias agent allocations and are unobservable to the principal, yet measured in the survey data. Aid in Ethiopia is received either through food for work programs or as free distribution.
Villages typically have only one of these programs in place and for our sample, it is the latter.
Our measure of aid consists of all gifts from the government or non-government organizations received by the household in the form of food aid or donations. The survey records these transfers at individual level and we aggregate these for each household because most of our variables capturing need are at the household level. Official criteria for prioritizing recipients are also defined in terms of the characteristics of the household head.
14 A large fraction of all aid is received in the form of wheat, maize, sorghum and cooking oil. These transfers were converted to cash equivalents using local village prices that were recorded as part of the survey.
Poverty and malnutrition rates in Ethiopia are among the highest in the world, with about half the population living in poverty based on the international dollar-a-day line. Official estimates show poverty head counts coming down slowly over our study period from 44% in 1995 period from 44% in to 39% in 2004 period from 44% in (MOFED, 2008 . There are no official poverty lines for the surveyed villages (they only exist for larger regions), but using procedures similar to those used to calculate national poverty, we find poverty rates in our sample mirror national trends. 13 Previous studies using these data (Caeyers and Dercon, 2008) found that patterns of attrition were similar across aid-recipients and non-recipients.
14 Qualitative studies on the distribution of aid also suggest that it is the head that is eligible to receive aid and other household members can be designated to pick up the aid when the head is unable to do so (Sharp, 1997) .
15 Details on methods and estimates are in Dercon et al. (2009) .
it ignores the behavioral responses to aid. If aid had not materialized, households may have sold assets or migrated in search of food. We think of these rates as merely indicative of conditions in the surveyed villages over this period.
Need is by no means identical across time and space. Table 2 shows poverty rates, averaged across rounds, for each of the 15 peasant associations surveyed together with the fractions of poor and non-poor households receiving aid. Table 3 displays round-wise averages. We observe considerable variation in poverty rates across villages and survey rounds. For a single village, poverty rates can more than double between rounds and aid flows rarely match these changes. The tables also show poverty gaps and their coverage through aid. In most villages and most rounds aid covers only a fraction of the poverty gap.
16 In our pooled sample we find the shares of poor and non-poor receiving aid are very similar. This low correlation between consumption and food aid is consistent with other studies (Jayne et al., 2002; Clay et al., 1999; Dercon and Krishnan, 2003) .
These summary measures confirm the deficiencies in targeting discussed in previous work but tell us relatively little about the systematic biases in intra-village aid allocations that are the focus of our study. Nor do they offer us evidence in favor of the particular model of agency proposed in Section 3. To test the model, we incorporate characteristics of households that are likely to affect agent behavior but are of little direct interest to the principal. We rely on two indicators of the influence households may enjoy in the village community. In round 3, households were asked whether they held positions in formal and informal village organizations. Some of these positions are elected, others, including those to the PA, are appointed and associated with considerable prestige within the village. As seen in Table 4 , about one-third of our household heads in our sample held some type of position and 15%
were members of the PA committee.
Our second measure of influence is based on responses to the following question, asked of household heads in round 6:
Please imagine a nine-step ladder, where on the bottom, the first step, stand people who are completely without rights, and step 9, the highest step, stand those who have a lot of power. On which step are you?
16 The tables do not show average poverty rates for each village by round in the interest of parsimony.
We create an indicator variable for power which equals one if the household head reports to be on step six or higher. About one-third of the sample is empowered by this measure.
In the subsequent analysis we refer to these two measures of local influence as Office and
Power respectively. Their sample means are almost the same but they are only weakly correlated, with a correlation coefficient of only 0.04. Based on estimates from a simple linear probability model shown in Table 5 It is worth pointing out that these measures of local influence do not simply proxy for the economic standing of the household. In round 3 of the survey households were asked to identify the most powerful individuals in the village and then explicitly asked about the source of such power. The number one response was personal organizational ability, the second was being an elder. The other three sources referred to were personal charisma, political connections, membership of the PA committee. This suggests that allocating aid to those with local influence may be consistent with serving officially targeting categories, although it would clearly suggest a divergence between the preferences of the principal and the agent. Table 6 describes the variables used in our analysis and Table 7 compares their values for aid recipients and non-recipients. We observe no systematic difference in consumption levels across the two groups but find that observable characteristics of households appears to be in line with official guidelines; those receiving aid have lower education, are more likely to be female-headed, have fewer adults in their household and have less livestock. They do have somewhat more land, but it is hard to interpret this because of big differences in land quality between villages. Some of the villages that are more likely to receive aid such as Doma or Korodegaga have larger holdings but lower quality land. There is no correlation between any of the power variables and receiving aid. We now turn to a more careful identification of the empirical distribution of aid within villages and explore importance of local influence relative to the need-based characteristics.
We consider two outcomes at the household level; the probability of receiving aid and the cash-equivalent of aid received. Each of these is a function of household characteristics that are observable to the aid authorities and those that are observed only by those within the village. For household i in village j at time t we specify:
X ijt denotes easily identifiable household characteristics (household assets and demographics), Z ijt are only observed within the village and and in our survey data (membership of informal village groups, household consumption), v jt are unobservable time-varying village effects and h i is a household fixed-effect which may include its ability to use risk-sharing networks in times of need.
For assests, we use the the value of all livestock and per capita land holdings in 1994. 17 As most agriculture is rain-fed, agricultural incomes vary with rainfall and we therefore include the interaction of land and rainfall from the previous season as an explanatory variable. For demographics we use household size, the age and gender of the household head, an indicator for any member having completed primary education and the total number of male and female adults to capture dependency ratios and vulnerability. Our primary measure of need is per capita consumption minus aid receipts. This is unlikely to be observable to aid authorities and therefore enters Z, along with measures of local influence.
On average about 16% of households in a peasant association receive aid (Table 2) . Table 8 presents results on the probability of receiving aid using a standard probit model and a pooled sample of villages and rounds that received some aid. The estimates in Columns (1) and (2) show that, in line with DPCC guidelines, households with more male adults, education and livestock are less likely to receive aid. Having some primary education decreases the probability of getting food aid by about 6% and being female-headed increases it by about 7%. The coefficient on consumption is negative but insignificant, in line with other studies
Controlling for wealth and other characteristics of need, holding an official position in the village increases the probability of receiving aid by 5% or about a third of mean probability of getting aid. This result is similar to the findings in Caeyers and Dercon (2008) for the specific crisis in 2002 but now averaged over a much longer period. Notice that a doubling of livestock holdings reduces this probability by 1.6%, so only considerably less livestock compensates for this effect. Holding such a position could influence aid through a variety of channels. Those in strategic positions may, for example, have an informational advantage in that they know when aid comes in and how to best claim it. Or it may result from capture, allowing them to jump the queue, past more deserving households.
Our model in Section 3 predicts distortions within officially targeted classes. We test this through the specification in Column (3) of Table 8 by interacting some of our explanatory variables with our measures of influence, namely self-reported power and holding a position in a village organization. For continuous variables such as livestock and consumption, interactions are with the demeaned values. We find that for both our measures of power, it is the richer households that are more likely to receive aid, clearly against official guidelines.
Households with fewer male adults are still less likely to receive aid, but none of the other demographic variables remain statistically significant.
These biases in allocation are even more pronounced when we examine the levels of aid disbursed. Since a large number of households do not receive any aid, we estimate a Tobit model with the log of monthly aid receipts as our dependent variable. Estimates are presented in Table 9 . For both our measures, Office and Power, it is households with high levels of preaid consumption within these groups that receive the most aid. For those holding local office, a one standard deviation increase in the log of pre-aid consumption is associated with an 15% increase in the value of aid received. For those with self-reported power, the corresponding effect is 11%. Interestingly, it is only those female-headed households reporting high levels of informal power that receive systematically more aid.
To summarize, these results suggest that local influence allows households within targeted groups, such as female-headed households, to gain access to more aid but it may also lead to 18 In their study they use income instead of consumption and attribute the absence of a correlation between aid and income to a disproportionate number of female and elderly headed households receiving aid regardless of need. misallocation away from those most in need. Recall that about a third of households report holding some official position and if we include our measure of self-reported power, over half the households in the sample are empowered in some way. This is a high percentage and allows for aid to be allocated to those with influence within categories that makes them appear needy to higher-level authorities. It may also mean considerable deprivation for that half of the population that does not have access to these sources of patronage.
Our final set of results exploit the panel structure of our data to ask whether households received more aid in years in which their need was greater. Table 10 presents least squares coefficients of our explanatory variables on the size of the food transfer allowing for household fixed effects. We include all households who get food aid during any part of our survey period. Larger households receive 9% more per additional household member. Coefficients on education and female-headedness all indicate targeting according to guidelines, though none of these precisely estimated. This is not surprising given the limited variation in these variables within households over time. Changes in household heads, for example, typically arise through the death or migration of the head. The most striking result is the positive and statistically significant relationship between pre-aid consumption and aid transfers. On average, households appear to capture more in years that they seem to need less.
Since our measures of power do not vary by round, we cannot include them in the above model. We can, however, extract estimated household fixed effects from this procedure and explore their relationship with local power. We do this in Table 11 using a linear model in which the estimated household fixed effects are the dependent variable and our measures of local influence and other household characteristics are explanatory variables.
19 We find both power variables are positive with self-reported empowerment statistically significant.
A potential criticism to our analysis is that the observed positive correlation between power and aid allocations may reflect reverse causality. It may be that receiving food aid creates a sense of empowerment. This is unlikely to be the full story. As we see in Table 5 , power is correlated with household characteristics such as wealth, gender and education that are generally associated with status and earning capacity. Moreover, only about half of those reporting local power get aid. We have also found that within this group, it is those with high pre-aid consumption that receive the biggest transfers.
The effectiveness of public assistance programs depends on how well they identify vulnerable households. This is especially true in poor, rural economies such as Ethiopia that are subject to periodic agricultural crises and inadequate domestic food availability. Aid forms a critical source of food supply at these times and its effective distribution can avert large-scale starvation. International donor agencies have limited information about local conditions and do not control distribution networks. They necessarily rely on national governments to set policies and on village leaders to identify those in need. This paper examines the distribution of aid within villages and provides a theoretical framework and evidence that can help understand the nature of targeting biases.
We find that households with local influence are more likely to receive aid and receive larger amounts of aid than warranted by objective measures of need. We also find however, that biases in allocation occur within the groups that are targeted in official policy documents.
This finding is important because it suggests that aid distribution is constrained by policy and that local leaders do appear to be monitored by higher-level agencies. The distribution of aid at the local level is neither completely at the discretion of village leaders, nor does there seem to be a tendency to distribute it equally across villagers, as has been suggested previously (Sharp, 1997) . Awareness of such agency is important because it implies that better designed policies can lead to improved targeting, albeit with some local manipulation. Notes: In round 6 household heads were asked "How was free food allocated in this community?" Village representatives were asked "What are the criteria by which free food is allocated to members of this PA?" 1214 households responded to the question, 659 households from the villages used in our analysis. The percentage of our sample listing each criterion as one of their top four appear in brackets. Apart from the listed options, 13.2 % and 8.19 % of the sampled households reported land and cattle as important criteria. Notes: In round 3, household heads were asked if they "ever held a formal or informal office". If yes, the respondent was asked to list all former positions. We use the highest ranking position. Aid The sum of all gifts from the government or non-government organizations received by any household member, aggregated at village prices.
Log consumption per capita (cons) Household consumption from own production, purchased meals and non-food expenditures (excludes public and private transfers).
Log livestock value (livestock) Households value of livestock holdings.
Log land Per capita cultivated land holdings in 1994
Log land*rain Log land interacted with village rainfall from the previous season.
Power Indicator that equals 1 if the head of household gives a power ranking of 6 or higher on the following question: "Please imagine a nine-step ladder, where on the bottom, the first step, stand people who are completely without rights, and step 9, the highest step, stand those who have a lot of power. On which step are you?"
Office Indicator that equals 1 if household head or spouse participated in a village organization (see Table 4 )
Primary education (edu) Indicator that equals 1 if current member of household completed either religious, primary, secondary, or university education.
Female head (femalehd) Indicator equals 1 if head of the household is female.
Age Age of the household head.
Agesq Square of the age of the household head.
Household size Number of household members
Male adults Number of male adults aged 15-55.
Female adults Number of female adults aged 15-55.
The abbreviated versions of variables are in parentheses and used in some of our tables. Notes: Includes villages only in rounds in which they received aid. Significance levels : * 10% * * 5% * * * 1%
Notes: Standard errors are clustered at the household level. Significance levels: * 10% * * 5% * * * 1%
Notes: The household fixed effect is retrieved for all households that received food aid more than once
